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HMOLYBDENUM DEPOSITS IH THE USSR

ﬁfumbers in parentheses refer to appended 3our::es_.]

Holybdenun hae come inte wide use only In the present century. Production
in 1913 was 162.2 m fwetric tons?/ compared with 14,835 m [Eetric tonst/ 1a 1938
The rapidly inereasing use of molybdenum ir industry 1s a direct result of its
espacity %o Ineremse the mechanical qualities of manufactured products. PBroad
application of melybdenum steel is made 4n the military, automotlve, aviation,
instrument, chemicaul, electrical, and other irdusiries.

Tha Increasing demand for molykdenum is setisfied wut precent [154%67 from
verious types of deposite, both of pure molybdenum and of complexes, Therefore,
the intuatrisl content of the metal in ores varies within wide limits. To the
category of high-grade ores belong those having a molybdenum content of 2.3 per-
cent, More abundant and more widely exploited deposits contain about 0.6-1
percent. Complex deposits permit a recovery with a content of 0.2-0.3 percent.
Finally, in the copper crzs of the impregnated type, where molybdenum is e sece
ondary mireral, its content varies from hundredths to thousardihe of one percent.

All molytdenum ores undergo enrichment through imeiting. Flotation permits
a concentration with a content of 95 percent molybdermm flesh. (1)

Molybdenun {s found in many places in the USSR. The most important de-
- posita are situated in the Transbaykal 5 in the Khibinsk tundra on the Kol'skiy
Peninsulas in western Georgia, {n the I1'men Mountains (Urals) , aud in other
places. (2 .

Eyarothermal deposits of molybdenum are at present [T946] almost the total
source of extracted molybdenum. A large part of the hydrothermal deposits con-
Bist of the hypothermal typd but several are transitional from hypothermal to

mezothermal .
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fmeng the hypothermal deposits the fcllowing types predeminate:

a. A complex molybdenum-tungsten type of mineralization, combined with
skarn, The indusirial significance of this type is becoming apparent as a re-
sult cf the prospecting work of recent years. Representative cf thie type are
the Tyrny-fuz deposit in the Northern Caucasus, the Lyengars deposit in Centrel
Asia, an’ the Auegur deposit in Marokko.

b. The second type of deposit, for exsmple that found at Boshche-Kul'
and Kounrad in ¥azakhetan, and Azzralk and Pirdouan in tha Transcaucssus (Ax-
menis), yields molybdenite as an impurity.

Geogrophic Distribution of Deposits in the USSR

The opening of nev types of industrial depolits of molybdemum a3 o result
of prospecting during recent years has intrcduced 2 substantial chenge in as-
eeggxentc of the economic potential of various regions of +the USSR.

Thus, the depocits of the Eastern Transbaykal and the neighboring regionc
of Chits Oblest and Primorskiy Kray, vhich during the joars of the First Five-
Year Plan were the sole scarces of molybdenum, now have secondary significance
in the balence of supply. The chief industrial types of minerelizetion here are
the quertz-moiybéenun vein deposits, for exzmple, at Gutaysk ond the Umal'te on
the heedwaters of the Burei River (Far bast).(l)

Ore of the greatest achievements of geological prospecting work of the Sec-
ond Five-Year Plen was the discovery and invegtigation of the Tyrny-Auz molyb-
denun~tungsten deposit in the Northern Caucasus. As a result of intensive geo-
logical investigation, the known reserves in the deposit have been incressed
more And more each yesr, and now constitute one of the most ijuportant molyhdenum-
tungsten depoeits of the USSR.(2) As & source of molybdenum, this depoeit ic
among the lergeat in the world. However, the prospects of the Caucasus are not
eonfined to the Tyrny-Auz deposit alone. The Agarak and Pirdoudan {Transcauce- .
sus) copper deposits of the secondary quartz vype contain molybdenum, and show
prozise of becoming one of the chief scurces for the extrection of this meisl.

As ezmother source of prospective supplies, Kazakh GSSGR runs the Nerthern
Caucasus a close second. Very large copper deposits of the secondary quartz
type containing molybdenum (Kounrad and Eoshche-Kul'), the exploitetion of which
makes possible the side-extraction of molybdenum, ere located here.

For eome time past laorge deposits in the form of a molybdenite-quartz vein
have been exploited in the region of Eastern Kounrzd (Xazaihstan). (1)

Great prospects in regard to molybdenum and tungsten are also in evidence K
in the southeastern part of the ALy Kray and in parts of the Oyrot ASSR adja-
cent ¢o {t, i.e., the Chindagatuy deposit (Eastern Kezakhstan Oblast).(2)

4 . 5t111 other sources of molybdenum are the copper mines of Dzhida, XKhatoma,
and Davenda (Transbaykal).(3)

Descriptiicn of the Deposits

1. The Tyrny-Auz melybdenum-tungsten deposit is a tasic industrial item in
the Tyrny-Auz ore-bearing region, where in addition deposits of tin, antiwony,
and other metals occur. So far as molybdenum is concerned, it is one of the i
largest producers in the world. The region is situated in the Northern Caucasus
in the Kabarde-Balkar ASSR in the mountaisous area on the left side of the Bak-
san River gorge and is connected with the Nal'chik highway, which pesses through
the gorge to the foot of the El'brus. The absolute height here reaches 3,600
meters, but the relntive height (over the Baksan River channel) is 2,300 meters.
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The geological siructure of “he vhele ore £ield 16 deceribed as fol-
lows: The very large, old zrocks ere pre-Camliric and their outeroppings, pre-
Camhrian granite end grencdicrite. Rocks bound tae ore-bearing region on the
norch and on *he south. Between the rocks lies a stratum of paleozoic sedimen~
tary rock, whilch i8 carbonaceons and in part Devonlan and Permian. It consicin
of clayey slate, sardstone, taft, conglomernte, and marble, and is divided into
four Pormations: the Tyrny-Auz, rorthern , central, and merble formations. Ig-
neous rocka of the same age (trondemite, peridotite, nnd quartz porphyry) cre
pragsent in smaller quantities. .

The lover Jurassic deposit -- clayey slate and sendsione of the Iukulan
Tormations -- ic of lesser importance in comparison with the carbonaceous rocks.

The entire stratum of scdfmentary rock is interspersed uith o varicty
of rock ccmplexes of granite magma, which contain porphyritic granite (the L'~
dzhurtinsk Massis), granite-porphyry, granite-aplite, labradorite-aplite, Iip-
erite, and vitrophyre.

In its structural relation tke region Tepresents a zone of breake, with
& northvesterly trend § I:ilometerg in width, vithin the limits of which are lo-
cated all the ore deposits.

The molybdenum-tungsten nineralination is citusted in the contral post
of the ere roglon. Ucder the influcuce of tae B 'dzhmrtinsk Granite Kassif
here, all the rock is cubjected to an intengive netemorphosis, resuiting in the
formation of skarns in the marble and in the trarsformation of the clayey slate
and the tuf? into pyroxenic chert. A very considerable growth of skarns is
noted on the watershed of the Tyrny-Auz Range » vhere they form the main body of
ore. The ore body has & horseshoe-shaped form in the plan, is anticlinal in ’
profile, end has the structure of a typical skarn complex, consisting of graa-
ite, pyroxene, vesuvianite, wollastonite, quarts, fluorite, pyrite, pyrrhotine,
chalcopyrite, magnetite, zinc blende, and 6o on. Included in the coxpogition
of the skern are several quantities of scheelite. The complex form of the main
ore lode depends upon the configuraticn of the structural contact between the
marble and the clayey shale, which acts as a feeder for the emsnation of the
granite mages,

Considerably later, after the formation of tkhe labradorite-aplite, which
concludes the volcanic process, in the skare zone, epparently along the sem=
structural seem, togsther with the quartz almost the total amount of molybdenita
and the besic mass of scheelite was formed. In the fissured skarns a large quan-
tity of small quaxtit veins and pockets filled with the above-mentioned nirerals
were {ormed sometimes together with chelcopyrite. Thus, the whole skarn is en
ore EN6S.

Because of intensive erosion the processes of secondary change have
been very slight. Of the secondsry minerals molybdesum, ocher, and powellite are
preaent,

Besides the basic type of molybdenum-tungsten mineralization, waich is ,
subordinste to skern, there are mown ore lodes of other form and compeosition in ;
tke reglon. Thus, t¢ the nortiwest of the Tyray-fuz deposit, there is a quartz

vein with molybdenite. In addition, en impregnation of molybdenite has devel-

oped in & block of granite-porphyr, bresking the skarn zone.

The prospecting work belng carried on at present /I9U67 on the deposit

he3 penetrated to & depth of several hundred meters from the summit of the range,
which indicates the extraordinary power of the ore-development process.
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2. The Gutay (Cnikoy) derosit is a Lypical exemple of quartzmolybdenum
nineralization, - It 1s situated vithin the boundaries of the Buryat-Mongol ASSR
on th2 right bank of the Chikey River. The Caikoy flovs into the Selenga River.

1,
o

S 0;:')_-,'1‘

The vogivn in which the deposit is loested has teen built up froo o
metamorphic stratwm of the pre-tembrian era conoisting of gneiss and cmphibole.
To the north and cast the metawerphic strotua is changed by the intrusion of
granite. In & southeasterly direction the anelcs and the arohibole are ovor-
lagrad by a paleczoic sedinmtary stratunm.

The deponit nas heen deseribed as a systen of similnrly oriented veins
Tuwmning in 2 north-northeact direction dipping to the cash at an angle of 35-%50
degrees, snd of inferive zetaorphic strata. The ore veins kave an insignifi-
cent width of 2 to 30 centimaters.

2

calcite, and molybdenite. On the lower levels the deposit conteins emall cuon-
tities of pyrite and bismuthinite. Molyvdenite is usually arranged in streaks
aad cut by pockets aiong the selvage of the veino, but the quertz and the ¢al-
cite make up the internsl par: of the vein. The trace of the veln elong the dip
Gocws vhat the most intensive mineralizetion h23 edapted itself to the gaeiss
sud the amphibolite. Thus the drift, procceding at s height of 120 awters above
the level of ths river, opens veins with rich mineralization. In the transition
%o groaite the velus slicw o uch lower content of molybdenum and they finally

: play out. The change of the well. rock is descrived as s slight pyritizatica.

The genetic quartz-golybdenum mineralization is comdined with granite which has

Yroken through the metemorphic stratuam.(l)

Thz mineralogical composition o” the deposit is described eg quarts,
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